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SCIENTIFIC OPINION 
Scientific Opinion on the safety and efficacy of branched-chain primary 
aliphatic alcohols/aldehydes/acids, acetals and esters with esters containing 
branched-chain alcohols and acetals containing branched-chain aldehydes 
(chemical group 2) when used as flavourings for all animal species
1 
EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP)
2, 3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
Chemical group 2 consists of branched-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with 
esters containing branched-chain alcohols and acetals containing branched-chain aldehydes, of which 34 are 
currently  authorised  for  use  as  flavours  in  food.  The  use  of  2-methylpropionic  acid,  isopentyl  acetate,  3-
methylbutyl butyrate and 2-methylbutyl acetate is safe at the proposed use level of 25 mg/kg complete feed for 
cattle,  salmonids  and  non  food  producing  animals  and  at  5  mg/kg  complete  feed  for  pigs  and  poultry.  2-
Methylpropan-1-ol, isopentanol, 2-ethylhexan-1-ol, 2-methylpropanal, 3-methylbutanal, 2-methylbutyraldehyde, 
3-methylbutyric acid, 2-methylvaleric acid, 2-ethylbutyric acid, 2-methylbutyric acid, 2-methylheptanoic acid, 4-
methyloctanoic  acid,  isobutyl  acetate,  isobutyl  butyrate,  3-methylbutyl  propionate,  3-methylbutyl  formate, 
glyceryl tributyrate, isobutyl isobutyrate, isopentyl isobutyrate, isobutyl isovalerate, isopentyl 2-methylbutyrate, 
2-methylbutyl isovalerate and 2-methylbutyl butyrate are safe at the proposed use level of 5 mg/kg complete feed 
for  all  animal  species.  3,7-Dimethyloctan-1-ol,  2-methylundecanal,  4-methylnonanoic  acid,  3-methylbutyl 
hexanoate, 3-methylbutyl dodecanoate, 3-methylbutyl octanoate and 3-methylbutyl 3-methylbutyrate are safe at a 
maximum of 1.5 mg/kg complete feed for cattle, salmonids and non food-producing animals and of 1.0 mg/kg 
complete feed for pigs and poultry. No safety concern was identified for the consumer from the use of these 
compounds  up  to  the  highest  safe  level  in  feedingstuffs  for  all  animal  species.  All  compounds  should  be 
considered as irritants to skin, eyes and respiratory tract, and as skin sensitisers. The compounds do not pose a 
risk to the environment when used at concentrations considered safe for the target species. Since all compounds 
are used in food as flavourings, no further demonstration of efficacy is necessary. 
© European Food Safety Authority, 2012 
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SUMMARY 
Following  a  request  from  the  European  Commission,  the  Panel  on  Additives  and  Products  or 
Substances used in Animal Feed (FEEDAP) was asked to deliver a scientific opinion on the safety 
and efficacy of 34 compounds (branched-chain primary aliphatic alcohols/aldehydes/acids, acetals 
and  esters  with  esters  containing  branched-chain  alcohols  and  acetals  containing  branched-chain 
aldehydes belonging to chemical group 2) when used as flavourings for all animal species. All 34 
compounds are currently authorised for use as flavours in food and are found in plant materials, in 
fruits or in processed foods. However the reports of their distribution vary greatly.  
The FEEDAP Panel concludes that 2-methylpropionic acid, isopentyl acetate, 3-methylbutyl butyrate 
and 2-methylbutyl acetate are safe at the proposed use level of 25 mg/kg complete feed for cattle, 
salmonids and non food producing animals (with no margin of safety) and at 5 mg/kg complete feed 
for pigs and poultry (with a margin of safety between 1.6 and 3.4); 2-methylpropan-1-ol, isopentanol, 
2-ethylhexan-1-ol, 2-methylpropanal, 3-methylbutanal, 2-methylbutyraldehyde, 3-methylbutyric acid, 
2-methylvaleric  acid,  2-ethylbutyric  acid,  2-methylbutyric  acid,  2-methylheptanoic  acid,  4-
methyloctanoic  acid,  isobutyl  acetate,  isobutyl  butyrate,  3-methylbutyl  propionate,  3-methylbutyl 
formate,  glyceryl  tributyrate,  isobutyl  isobutyrate,  isopentyl  isobutyrate,  isobutyl  isovalerate, 
isopentyl 2-methylbutyrate, 2-methylbutyl isovalerate and 2-methylbutyl butyrate at the proposed use 
level of 5 mg/kg complete feed for all animal species (with a margin of safety between 1.6 and 6); 3,7-
dimethyloctan-1-ol,  2-methylundecanal,  4-methylnonanoic  acid,  3-methylbutyl  hexanoate,  3-
methylbutyl dodecanoate, 3-methylbutyl octanoate and 3-methylbutyl 3-methylbutyrate at a maximum 
of 1.5 mg/kg complete feed for cattle, salmonids and non food-producing animals and of 1.0 mg/kg 
complete feed for pigs and poultry. 
No safety concern would arise for the consumer from the use of compounds belonging to CG 2 up to 
the highest safe level in feedingstuffs for all animal species. 
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract, and as skin sensitizers. 
The compounds considered to be safe for the target species are extensively metabolised by the target 
species and excreted as innocuous metabolites and carbon dioxide. Therefore no environmental risk 
assessment is considered necessary. 
Since all 34 compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food, no further demonstration of efficacy is necessary. Chemical group 2 (CG 2) for all animal species 
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BACKGROUND 
Regulation  (EC)  No  1831/2003
4  establishes the rules governing the Community authorisation of 
additives for use in animal nutrition. In particular,  Article 4(1) of that Regulation lays down that any 
person seeking authorisation for a feed additive or for a new use of a feed additive shall submit an 
application in accordance with Article 7; in addition,  Article 10(2) of that Regulation also specifies 
that for existing products within the meaning of Article 10(1), an application shall be submitted in 
accordance with Article 7, at the latest one year before the expiry date of the authorisation given 
pursuant to Directive 70/524/EEC for additives with a limi ted authorisation period, and within a 
maximum of seven years after the entry into force of this Regulation for additives authorised without 
time limit or pursuant to Directive 82/471/EEC. 
The European Commission received a request from the  Feed Flavourings Authorisation Consortium 
European Economic Interest Grouping (FFAC EEIG)
5 for authorisation of the 34 substances listed in 
Table 1 belonging to chemical group 2 (branched-chain primary aliphatic alcohols/aldehydes/acids, 
acetals and esters with esters co ntaining branched-chain alcohols and acetals containing branched -
chain aldehydes) to be used as  feed additives for all animal species (category: sensory additives; 
functional group: flavourings) under the conditions mentioned in Table 1. 
According  to  Artic le  7(1)  of  Regulation  (EC)  No  1831/2003,  the  Commission  forwarded  the 
application to the European Food Safety Authority (EFSA) as an application under Article 4(1) 
(authorisation of a feed additive or new use of a feed additive) and under Article 10(2) (re -evaluation 
of an authorised feed additive). EFSA received directly from the applicant the technical dossier in 
support of  this application.
6 According to Article 8 of that Regulation, EFSA, after verifying the 
particulars and documents submitted by the ap plicant, shall undertake an assessment in order to 
determine whether the feed additive complies with the conditions laid down in Article 5. The 
particulars and documents in support of the application were considered valid by EFSA as of 11 May 
2010. 
The additives are listed as food and feed flavourings in the register of Flavouring substances (CD 
217/1999)
7 and in the European Union Register of Feed Additives, respectively. They have not been 
previously assessed by EFSA for this purpose. 
The 34 compounds belonging to CG 2 except 2-methylbutyl butyrate have been previously assessed 
by JECFA (1997, 1999, 2002 and 2004). According to Regulation (EC) No 1565/2000,
8 ‘Substances 
classified by JECFA as to present no safety concern at the current levels of intake with the exception 
of substances which have been accepted on the sole basis that their estimated intake is lower than the 
threshold of concern of 1.5 µg per person per day, as laid down in the reports of the 46
th, 49
th, 51
st and 
53
rd JECFA meetings need not to be re-evaluated.’ Ten substances evaluated by JECFA in 1997 and 
21 substances evaluated in 1999, were not further evaluated by EFSA. Glyceryl tributyrate and 2-
methylheptanoic acid have been assessed by both JECFA (2002 and 2004) and EFSA (2009 and 
2010a) as food flavourings. 2-Methylbutyl butyrate has been assessed by EFSA only (2008a).  
                                                       
4  
Regulation (EC) No 1831/2003 of the European Parliament and of the Council of 22 September 2003 on additives for use 
in animal nutrition. OJ L 268, 18.10.2003, p. 29. 
5   Feed Flavourings Authorisation Consortium European Economic Interest Grouping (FFAC EEIG), Avenue Louise 130A, 
B-1050, Brussels, Belgium. 
6  EFSA Dossier reference: FAD-2010-0013. 
7  Commission Decision of 23 February 1999 adopting a register of flavouring substances used in or on foodstuffs drawn up 
in application of Regulation (EC) No 2232/96 of the European Parliament and of the Council of 28 October 1996. OJ L 
84, 27.3.1999, p. 1. 
8  Commission Regulation (EC) No 1565/2000 of 18 July 2000 laying down the measures necessary for the adoption of an 
evaluation programme in application of Regulation (EC) No 2232/96 of the European Parliament and of the Council. OJ L 
180, 19.7.2000, p. 8. Chemical group 2 (CG 2) for all animal species 
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TERMS OF REFERENCE 
According to Article 8 of Regulation (EC) No 1831/2003, EFSA shall determine whether the feed 
additive complies with the conditions laid down in Article 5. EFSA shall deliver an opinion on the 
safety  for  the  target  animals,  consumer,  user  and the environment  and the efficacy  of the active 
substances listed in Table 1, when used under the conditions described in Table 1. Chemical group 2 (CG 2) for all animal species 
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Table 1:   Description and conditions of use of the additive as proposed by the applicant  
Additive  
Chemical defined flavourings from Chemical Group 2: 
2-Methylbutyraldehyde  
2-Ethylbutyric acid 
2-Ethylhexan-1-ol 
2-Methylbutyl acetate 
2-Methylbutyl butyrate 
2-Methylbutyl isovalerate 
2-Methylbutyric acid 
2-Methylheptanoic acid 
2-Methylpropan-1-ol 
2-Methylpropanal 
2-Methylpropionic acid 
2-Methylundecanal 
2-Methylvaleric acid 
3,7-Dimethyloctan-1-ol 
3-Methylbutanal 
3-Methylbutyl 3-methylbutyrate 
3-Methylbutyl butyrate 
3-Methylbutyl dodecanoate 
3-Methylbutyl formate 
3-Methylbutyl hexanoate 
3-Methylbutyl octanoate 
3-Methylbutyl propionate 
3-Methylbutyric acid 
4-Methylnonanoic acid 
4-Methyloctanoic acid 
Glyceryl tributyrate 
Isobutyl acetate 
Isobutyl butyrate 
Isobutyl isobutyrate 
Isobutyl isovalerate 
Isopentanol 
Isopentyl 2-methylbutyrate 
Isopentyl acetate 
Isopentyl isobutyrate 
Registration number/EC No/No 
(if appropriate)  - 
Category(ies)  of additive  2. Sensory additives 
Functional group(s) of additive  b) flavouring compounds 
 
Description 
Composition, description  Chemical 
formula 
Purity criteria 
(if appropriate) 
Method of analysis 
(if appropriate) 
2-Methylbutyraldehyde  
(CAS No 96-17-3)  C5H10O  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Ethylbutyric acid  
(CAS No 88-09-5)  C6H12O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Ethylhexan-1-ol  
(CAS No 104-76-7)  C8H18O  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylbutyl acetate  
(CAS No 624-41-9)  C7H14O2  99%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylbutyl butyrate  
(CAS No 51115-64-1)  C9H18O2  95%  Gas Chromatography – Mass 
Spectrometry (GC-MS) Chemical group 2 (CG 2) for all animal species 
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2-Methylbutyl isovalerate  
(CAS No 2445-77-4)  C10H20O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylbutyric acid  
(CAS No 116-53-0)  C5H10O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylheptanoic acid  
(CAS No 1188-02-9)  C8H16O2  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylpropan-1-ol  
(CAS No 78-83-1)  C4H10O  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylpropanal  
(CAS No 78-84-2)  C4H8O  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylpropionic acid  
(CAS No 79-31-2)  C4H8O2  99%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylundecanal  
(CAS No 110-41-8)  C12H24O  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
2-Methylvaleric acid  
(CAS No 97-61-0)  C6H12O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3,7-Dimethyloctan-1-ol  
(CAS No 106-21-8)  C10H22O  90%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutanal 
(CAS No 590-86-3)  C5H10O  95%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl  3-methylbutyrate 
(CAS No 659-70-1)  C10H20O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl butyrate  
(CAS No 106-27-4)  C9H18O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl dodecanoate  
(CAS No 6309-51-9)  C17H34O2  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl formate  
(CAS No 110-45-2)  C6H12O2  92%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl hexanoate  
(CAS No 2198-61-0)  C11H22O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl octanoate  
(CAS No 2035-99-6)  C13H26O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyl propionate  
(CAS No 105-68-0)  C8H16O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
3-Methylbutyric acid  
(CAS No 503-74-2)  C5H10O2  99%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
4-Methylnonanoic acid  
(CAS No 45019-28-1)  C10H20O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
4-Methyloctanoic acid  
(CAS No 54947-74-9)  C9H18O2  97%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Glyceryl tributyrate  
(CAS No 60-01-5)  C15H26O6  99%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isobutyl acetate  
(CAS No 110-19-0)  C6H12O2  95%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isobutyl butyrate  
(CAS No 539-90-2)  C8H16O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isobutyl isobutyrate  
(CAS No 97-85-8)  C8H16O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isobutyl isovalerate  
(CAS No 589-59-3)  C9H18O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isopentanol  
(CAS No 123-51-3)  C5H12O  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isopentyl 2-methylbutyrate  
(CAS No 27625-35-0)  C10H20O2  95%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isopentyl acetate  
(CAS No 123-92-2)  C7H14O2  95%  Gas Chromatography – Mass 
Spectrometry (GC-MS) 
Isopentyl isobutyrate  
(CAS No 2050-01-3)  C9H18O2  98%  Gas Chromatography – Mass 
Spectrometry (GC-MS) Chemical group 2 (CG 2) for all animal species 
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Trade name (if appropriate)  - 
Name  of  the  holder  of 
authorisation (if appropriate)  - 
 
Conditions of use 
Species  or 
category  of 
animal 
Maximum Age 
Minimum content  Maximum content 
Withdrawal period 
(if appropriate)  mg or Units of activity or CFU/kg of complete 
feedingstuffs (select what applicable) 
All species 
and 
categories 
-  -  -  - 
 
Other provisions and additional requirements for the labelling 
Specific  conditions  or  restrictions 
for use (if appropriate)  - 
Specific  conditions  or  restrictions 
for handling (if appropriate)  All feedingstuffs and water for drinking, as part of a premixture only 
Post-market monitoring  
(if appropriate) 
- 
Specific  conditions  for  use  in 
complementary feedingstuffs  
(if appropriate) 
- 
 
Maximum Residue Limit (MRL) (if appropriate) 
Marker residue  Species or category of 
animal 
Target tissue(s) or 
food products 
Maximum content in 
tissues 
-  -  -  - Chemical group 2 (CG 2) for all animal species 
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ASSESSMENT 
1.  Introduction 
The Chemical Group (CG) 2 for flavouring substances is defined in Commission Regulation (EC) No 
1565/2000
9  as  ‘branched-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with 
esters  containing  branched-chain  alcohols  and  acetals  containing  branched-chain  aldehydes.  No 
aromatic or heteroaromatic moiety as a component of an ester or acetal’. The present application 
concerns 34 compounds, which can be assigned to this CG. Many flavours included in this assessment 
are widely distributed in plant materials, fruits or in processed foods; however, the reports of their 
distribution vary greatly.  
The 34 compounds belonging to CG 2 except 2-methylbutyl butyrate have been previously assessed 
by JECFA (1997, 1999, 2002 and 2004). According to Regulation (EC) No 1565/2000,
9 ‘Substances 
classified by JECFA as to present no safety concern at the current levels of intake with the exception 
of substances which have been accepted on the sole basis that their estimated intake is lower than the 
threshold of concern of 1.5 µg per person per day, as laid down in the reports of the 46
th, 49
th, 51
st and 
53
rd JECFA meetings need not to be re-evaluated.’ Ten substances evaluated by JECFA in 1997 and 
21 substances evaluated in 1999, were not further evaluated by EFSA. Glyceryl tributyrate and 2-
methylheptanoic acid have been assessed by both JECFA (2002 and 2004) and EFSA (2009 and 
2010a) as food flavourings. 2-Methylbutyl butyrate has been assessed by EFSA only (2008a). The 34 
compounds are currently listed in the European Union database of flavouring substances and as such 
authorised for use in food in the European Union. 
A  consortium  of  companies  (FFAC)  supplying  flavours  to  the  feed  industry  has  requested 
authorisation for the use of the substances listed in Table 2 as additives to feed and water for drinking 
(category: sensory additives, flavouring compounds) for use in all animal species. 
Regulation (EC) No 429/2008
10 allows substances already approved for use in human food to be 
assessed with  a more limited  procedure than for other feed additives. However , the  use of  this 
procedure is always subject to the condition that food safety assessment is relevant to the use in feed. 
2.  Characterisation 
2.1.  Characterisation of the flavouring additives 
The molecular structures of the additives under application are shown in Figure 1 and their physico-
chemical characteristics are summarised in Table 2. 
 
2-Methylpropan-1-ol (02.001) 
 
 
Isopentanol (02.003) 
 
3,7-Dimethyloctan-1-ol (02.026) 
 
                                                       
9  Commission Regulation (EC) No 1565/2000 of 18 July 2000 laying down the measures necessary for the adoption of an 
evaluation programme in application of Regulation (EC) No 2232/96 of the European Parliament and of the Council. OJ L 
180, 19.7.2000, p. 8. 
10   Commission Regulation (EC) No 429/2008 of 25 April 2008 on detailed rules for the implementation of Regulation (EC) 
No 1831/2003 of the European Parliament and of the Council as regards the preparation and the presentation of 
applications and the assessment and the authorisation of feed additives.  OJ L 133, 22.5.2008, p. 1-65.  Chemical group 2 (CG 2) for all animal species 
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2-Ethylhexan-1-ol (02.082) 
 
2-Methylpropanal (05.004) 
 
3-Methylbutanal (05.006) 
 
 
2-Methylbutyraldehyde (05.049) 
 
2-Methylundecanal (05.077) 
 
2-Methylpropionic acid (08.006) 
 
3-Methylbutyric acid (08.008) 
 
2-Methylvaleric acid (08.031) 
 
2-Ethylbutyric acid (08.045) 
 
2-Methylbutyric acid (08.046) 
 
2-Methylheptanoic acid (08.047) 
 
4-Methylnonanoic acid (08.063) 
 
4-Methyloctanoic acid (08.063) 
 
Isobutyl acetate (09.005) 
 
Isopentyl acetate (09.024) 
 
Isobutyl butyrate (09.043) 
 
3-Methylbutyl butyrate (09.055) 
 
3-Methylbutyl hexanoate (09.070) 
 
3-Methylbutyl dodecanoate 
(09.103) 
 
3-Methylbutyl octanoate  (09.120) 
 
3-Methylbutyl propionate (09.136) 
 
3-Methylbutyl formate (09.162) 
 
Glyceryl tributyrate (09.211) 
 
2-Methylbutyl acetate (09.286) 
 
Isobutyl isobutyrate (09.417) 
 
Isopentyl isobutyrate (09.419) 
 
3-Methylbutyl 3-methylbutyrate 
(09.463) 
 Chemical group 2 (CG 2) for all animal species 
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Isobutyl isovalerate (09.472) 
 
Isopentyl 2-methylbutyrate (09.530) 
 
2-Methylbutyl isovalerate (09.531) 
 
2-Methylbutyl butyrate (09.656) 
 
   
Figure 1:  Molecular structures and FLAVIS numbers of flavourings of CG 2 
Table 2:  Chemically defined flavourings of CG 2 under application 
EU Register name  CAS No.  Flavis 
No. 
Molecular 
formula 
Molecular 
weight 
Physical 
status 
Log 
Kow 
2-Methylpropan-1-ol  78-83-1  02.001  C4H10O  74.12  Liquid  0.76 
Isopentanol  123-51-3  02.003  C5H12O  88.15  Liquid  1.16 
3,7-Dimethyloctan-1-ol  106-21-8  02.026  C10H22O  158.28  Liquid  3.64* 
2-Ethylhexan-1-ol  104-76-7  02.082  C8H18O  130.23  Liquid  2.73 
2-Methylpropanal  78-84-2  05.004  C4H8O  72.11  Liquid  0.74 
3-Methylbutanal  590-86-3  05.006  C5H10O  68.13  Liquid  1.23 
2-Methylbutyraldehyde  96-17-3  05.049  C5H10O  86.13  Liquid  1.23 
2-Methylundecanal  110-41-8  05.077  C12H24O  184.32  Liquid  4.97 
2-Methylpropionic acid   79-31-2   08.006   C4H8O2  88.11  Liquid  0.94 
3-Methylbutyric acid   503-74-2   08.008   C5H10O2  102.13  Liquid  1.16 
2-Methylvaleric acid   97-61-0    08.031   C6H12O2  116.16  Liquid  1.8 
2-Ethylbutyric acid   88-09-5   08.045   C6H12O2  116.16  Liquid  1.68 
2-Methylbutyric acid   116-53-0   08.046   C5H10O2  102.13  Liquid  1.18 
2-Methylheptanoic acid   1188-02-9   08.047   C8H16O2  144.21  Oily liquid  2.7 
4-Methylnonanoic acid   45019-28-1  08.062   C10H20O2  172.26  Liquid  3.94* 
4-Methyloctanoic acid   54947-74-9  08.063   C9H18O2  158.24  Liquid  3.45* 
Isobutyl acetate   110-19-0  09.005   C6H12O2  116.16  Liquid  1.78 
Isopentyl acetate   123-92-2  09.024   C7H14O2  130.19  Liquid  2.26 
Isobutyl butyrate   539-90-2  09.043   C8H16O2  144.21  Liquid  2.76 
3-Methylbutyl butyrate  106-27-4  09.055   C9H18O2  158.24  Liquid  3.25 
3-Methylbutyl hexanoate    2198-61-0  09.070   C11H22O2  186.29  Liquid  4.23 
3-Methylbutyl dodecanoate  6309-51-9  09.103   C17H34O2  270.46  Oily liquid  7.43 
3-Methylbutyl octanoate    2035-99-6  09.120   C13H26O2  214.35  Liquid  5.31 
3-Methylbutyl propionate   105-68-0  09.136   C8H16O2  144.21  Liquid  2.76 
3-Methylbutyl formate   110-45-2  09.162   C6H12O2  166.16  Liquid  1.72 
Glyceryl tributyrate   60-01-5  09.211   C15H26O6  302.37  Oily liquid  3.31 
2-Methylbutyl acetate   624-41-9  09.286   C7H14O2  1303.18  Liquid  2.26 
Isobutyl isobutyrate   97-85-8  09.417   C8H16O2  144.21  Liquid  2.68 
Isopentyl isobutyrate   2050-01-3  09.419   C9H18O2  158.24  Liquid  3.17 
3-Methylbutyl 3-methylbutyrate   659-70-1  09.463   C10H20O2  172.27  Liquid  3.66 
Isobutyl isovalerate  589-59-3  09.472   C9H18O2  158.24  Liquid  3.17 
Isopentyl 2-methylbutyrate  27625-35-0  09.530   C10H20O2  172.27  Liquid  3.2 
2-Methylbutyl isovalerate   2445-77-4  09.531   C10H20O2  172.27  Liquid  3.2 
2-Methylbutyl butyrate  51115-64-1  09.659   C9H18O2  158.24  Liquid  3.25 
*Generated from EPI-Suite 4.01 Chemical group 2 (CG 2) for all animal species 
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All 34 substances are produced by chemical synthesis. The various routes of synthesis are described 
in the dossier.
11  
Data was provided on the batch to batch variation in five batches of e ach additive.
12 The content of 
the active substance exceeded the JECFA specifications  (Combined Compendium of Food Additives 
Specifications; JECFA, 2006) for all compounds (Table 3). 
Table 3:  Identification of the substances and data on purity 
EU Register name  JECFA specification %  Assay % 
Average  Range 
2-Methylpropan-1-ol  > 98  99.5  98.0–99.9 
Isopentanol  > 98  99.8  99.6–100 
3,7-Dimethyloctan-1-ol  > 90  98.7  95.3–100 
2-Ethylhexan-1-ol  > 97  99.8  99.0–100 
2-Methylpropanal  > 98  99.5  99.4–99.6 
3-Methylbutanal  > 95  98.5  95.0–99.5 
2-Methylbutyraldehyde  > 97  98.0  97.1–98.6 
2-Methylundecanal  > 97  99.6  98.5–100 
2-Methylpropionic acid   > 99  99.8  99.1–100 
3-Methylbutyric acid   > 99  99.7  99.5–100 
2-Methylvaleric acid   > 98  99.4  99.1–99.5 
2-Ethylbutyric acid   > 98  99.4  99.0–99.9 
2-Methylbutyric acid   > 98  99.7  99.0–100 
2-Methylheptanoic acid   > 97  99.4  98.0–100 
4-Methylnonanoic acid   > 98  99.2  98.7–100 
4-Methyloctanoic acid   > 97  99.5  97.6–100 
Isobutyl acetate   > 95  99.4  98.4–99.9 
Isopentyl acetate   > 95  99.7  99.6–100 
Isobutyl butyrate   > 98  99.7  99.2–100 
3-Methylbutyl butyrate  > 98  99.7  99.4–99.8 
3-Methylbutyl hexanoate    > 98  99.6  98.3–100 
3-Methylbutyl dodecanoate  > 97  99.8  99. 6–100 
3-Methylbutyl octanoate    > 98  99.8  99.6–100 
3-Methylbutyl propionate   > 98  99.6  98.8–100 
3-Methylbutyl formate   > 92  99.2  98.0–99.9 
Glyceryl tributyrate   > 99  99.5  99.2–99.8 
2-Methylbutyl acetate   > 99  99.3  99.0–99.8 
Isobutyl isobutyrate   > 98  99.3  98.8–99.5 
Isopentyl isobutyrate   > 98  99.3  98.8–99.8 
3-Methylbutyl 3-methylbutyrate   > 98  99.7  99.1–99.9 
Isobutyl isovalerate  > 98  99.2  98.6–99.5 
Isopentyl 2-methylbutyrate  > 95  99.6  99.1–99.8 
2-Methylbutyl isovalerate   > 98  99.1  98.2–99.5 
2-Methylbutyl butyrate  > 95  99.6  99.4–100 
 
Potential contaminants are considered as part of the product specification and are monitored as part of 
the  HACCP  procedure  applied  by  all  consortium  members.  The  parameters  considered  include 
residual solvents, heavy metals and other undesirable substances. 
                                                       
11   Technical dossiers/Section II. 
12   Technical dossiers/Section II/Annex 2.1 and Supplementary Information May 2011. Chemical group 2 (CG 2) for all animal species 
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2.2.  Stability 
A shelf life of at least 12 to 36 months is given for the 34 chemicals when stored in closed containers 
under recommended conditions (in a cool and dry place). This assessment is made on the basis of 
compliance with the original specification after storage. 
Although no data is required for the stability of volatile additives in premixes and feed, use in water 
for drinking introduces other issues relating to product stability, such as degradation due to microbial 
activity. 
The FEEDAP Panel notes that 22 out of 34 compounds in CG 2 have low water solubility (Log Kow > 
2) which makes it difficult to assess the safety in water for drinking. As no data on the short term 
stability of the additive in water for drinking were provided, the FEEDAP Panel is not in the position 
to comment on this route of administration. 
2.3.  Conditions of use  
The applicant proposes the use of the 34 additives in feed or water for drinking for all animal species 
without withdrawal. In all cases the applicant proposes a normal use level in feed and a high use level 
of five times the normal levels: 
  a normal use level of 25 mg/kg and a high use level of 125 mg/kg for isopentyl acetate  
  a normal use level of 5 mg/kg and a high use level of 25 mg/kg for 2-methylpropionic acid, 3-
methylbutyl butyrate 2-methylbutyl acetate and 3-methylbutyl 3-methylbutyrate  
  a normal use level of 1 mg/kg and a high use level of 5 mg/kg for the remaining compounds 
No specific proposals are made for levels to be used in water for drinking. 
2.4.  Evaluation of the analytical methods by the European Union Reference Laboratory 
(EURL) 
EFSA has verified the EURL report as it relates to the methods used for the control of chemically 
defined  flavourings  from  Chemical  Group  2  –  Branched-chain  primary  aliphatic 
alcohols/aldehydes/acids,  acetals  and  esters  with  esters  containing  branched-chain  alcohols  and 
acetals containing branched-chain aldehydes in animal feed. The Executive Summary of the EURL 
report can be found in the Appendix A. 
3.  Safety 
The  assessment  of  safety  is  based  on  the  high  use  level  proposed  by  the  applicant  (125  mg/kg 
complete  feed  for  isopentyl  acetate,  25  mg/kg  complete  feed  for  2-methylpropionic  acid,  3-
methylbutyl  butyrate,  2-methylbutyl  acetate  and  3-methylbutyl  3-methylbutyrate  and  5  mg/kg 
complete feed for the other additives). 
3.1.  Safety for the target species  
The first approach to the safety assessment for target species takes account of the applied use levels in 
animal feed relative to the maximum reported exposure of humans on the basis of the metabolic body 
weight. The data for human exposure in the EU (JECFA 1997, 1999, 2004; EFSA, 2008a, 2009, 
2010b)  range  between  0.14  and  23000  µg/person/day,  corresponding  to  0.01  and  1067  µg/mbw Chemical group 2 (CG 2) for all animal species 
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(kg
0.75)/day. Table 4 summarises the result of the comparison with human exposure for representative 
target animals. The body weight of target animals is taken from the default values shown in Table 5. 
Table 4:  Comparison  of  exposure  of  humans  and  target  animals  to  the  flavourings  under 
application 
Flavouring 
Use level in feed 
(mg/kg) 
Human exposure 
µg/mbw 
(kg
0.75)/day* 
Target animal exposure 
µg/mbw (kg
0.75)/day 
      Salmon  Piglet  Dairy cow 
2-Methylpropan-1-ol  5  24.6
**  118  526  777 
Isopentanol  5  74.2
#  118  526  777 
3,7-Dimethyloctan-1-ol  5  4.4
**  118  526  777 
2-Ethylhexan-1-ol  5  4.0
**  118  526  777 
2-Methylpropanal  5  6.0
**  118  526  777 
3-Methylbutanal  5  5.1
**  118  526  777 
2-Methylbutyraldehyde  5  0.2
**  118  526  777 
2-Methylundecanal  5  0.03
**  118  526  777 
2-Methylpropionic acid   25  38.0
**  588  2632  3885 
3-Methylbutyric acid   5  22.3
**  118  526  777 
2-Methylvaleric acid   5  31.5
**  118  526  777 
2-Ethylbutyric acid   5  2.8
**  118  526  777 
2-Methylbutyric acid   5  55.7
**  118  526  777 
2-Methylheptanoic acid   5  0.8
**  118  526  777 
4-Methylnonanoic acid   5  0.05
**  118  526  777 
4-Methyloctanoic acid   5  0.51
**  118  526  777 
Isobutyl acetate   5  45.9  118  526  777 
Isopentyl acetate   125  1067
**  2941  13158  19425 
Isobutyl butyrate   5  1.9  118  526  777 
3-Methylbutyl butyrate  25  186
**  588  2632  3885 
3-Methylbutyl hexanoate    5  4.2
**  118  526  777 
3-Methylbutyl dodecanoate  5  0.01
**  118  526  777 
3-Methylbutyl octanoate    5  0.9
**  118  526  777 
3-Methylbutyl propionate   5  13.9
**  118  526  777 
3-Methylbutyl formate   5  2.3
**  118  526  777 
Glyceryl tributyrate   5  1.3  118  526  777 
2-Methylbutyl acetate   25  5.1  588  2632  3885 
Isobutyl isobutyrate   5  2.6  118  526  777 
Isopentyl isobutyrate   5  0.6
**  118  526  777 
3-Methylbutyl 3-methylbutyrate   25  65
**  588  2632  3885 
Isobutyl isovalerate  5  3.1  118  526  777 
Isopentyl 2-methylbutyrate  5  0.3
**  118  526  777 
2-Methylbutyl isovalerate  5  0.03  118  526  777 
2-Methylbutyl butyrate  5  0.1  118  526  777 
* mbw = metabolic body weight (kg
0.75) for a 60 kg person = 21.6; 
** exposure based on EU intake figures as reported by 
JECFA; 
# exposure based on US figures as reported by JECFA 
The data in Table 4 clearly indicate that the intake by the target animals usually greatly exceeds that 
of humans, resulting from use in food for all 34 compounds. As a consequence, safety for the target 
species at the feed concentration applied cannot be derived from the risk assessment for food use. 
As an alternative the maximum feed concentration which can be considered as safe for the target 
animal can be derived from the lowest No Observed Adverse Effect Level (NOAEL) when suitable 
data is available. Toxicological data (sub-chronic studies) could only be found for six out of the 34 
compounds. The available NOAELs that are considered to be relevant for this group of additives are 
summarised in Appendix B (Table B.1). Chemical group 2 (CG 2) for all animal species 
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The NOAELs in the studies provided range from 10 to > 2500 mg/kg bw per day. The study showing 
the lowest NOAEL  (full study not available, results summarised in OECD SIDS, 2006)  reported 
effects that were inconsistent within the study (white blood cells decreased at 50 mg/kg bw per day in 
males only, but not seen at 250 mg/kg bw per day) and not supported by another study on the same 
and a similar compound (Amoore et al., 1978). Therefore the FEEDAP Panel selected the second 
lowest NOAEL of 50 mg/kg bw per day which was derived for 2-ethylhexan-1-ol from a two-year 
study (0, 50, 150, 500 mg/kg bw per day by gavage) on rats and mice (or 1, 50, 200, 750 mg/kg bw 
per day, gavage) (Astill et al., 1996). This NOAEL was based on a reduced body weight gain and 
increased organ weight of stomach, liver, kidney and brain in rats fed a dose of 150 mg/kg bw per day 
with more complex and severe effects observed at higher doses.  
Since individual reliable NOAELs could not be found for the majority of compounds, the FEEDAP 
Panel took a pragmatic approach to identify a safe group level for all the compounds included in CG 2 
with some exceptions. This was done on the basis of the structural similarity, the metabolism (see 
section 3.2.1) and the lack of structural alerts of the compounds under assessment. Based on the 
NOAELs available from a 2-year study, a group NOAEL of 50 mg/kg bw per day was therefore 
selected. Following the EFSA Guidance for sensory additives (EFSA, 2012), a safety factor of 100 
was applied to this value to account for intra-species variation (2), inter-species variation (10) and 
uncertainty about the toxicity of untested compounds (5) and, thus, the maximum safe intake and the 
maximum  safe  feed  concentration  for  different  target  species  was  derived  for  the  following 
compounds  belonging  to  CG  2:  2-methylpropan-1-ol,  isopentanol,  2-ethylhexan-1-ol,  2-
methylpropanal,  3-methylbutanal,  2-methylbutyraldehyde,  2-methylpropionic  acid,  3-methylbutyric 
acid,  2-methylvaleric  acid,  2-ethylbutyric  acid,  2-methylbutyric  acid,  2-methylheptanoic  acid,  4-
methyloctanoic acid, isobutyl acetate, isopentyl acetate, isobutyl butyrate, 3-methylbutyl butyrate, 3-
methylbutyl propionate, 3-methylbutyl formate, glyceryl tributyrate, 2-methylbutyl acetate, isobutyl 
isobutyrate,  isopentyl  isobutyrate,  isobutyl  isovalerate,  isopentyl  2-methylbutyrate,  2-methylbutyl 
isovalerate, and 2-methylbutyl butyrate. The results of calculations are shown in Table 5.  
Table 5:  Derived  maximum  safe  concentration  in  feed  for  different  target  animals  for  27 
compounds belonging to CG 2 (see the list in the paragraph above) 
Target animal  Default settings  Maximum safe intake/feed concentration 
  BW (kg)  FI (g/d)  Intake (mg/d)  mg/kg feed 
Salmonids  2  40  1  25 
Veal calves (milk replacer)   100  2000  50  25 
Cattle for fattening   400  8000  200  25 
Pigs for fattening   100  3000  50  17 
Sows   200  6000  100  17 
Dairy Cows   650  20000  325  16 
Turkeys for fattening   12  400  6  15 
Piglets   20  1000  10  10 
Chickens for fattening   2  120  1  8 
Laying hens   2  120  1  8 
Dogs  15  250  8  30 
Cats  3  60  2  25 
 
Because of the higher lipophylicity (LogKow > 3.5) and the potential difference in toxicokinetics the 
following compounds were excluded from the group NOAEL approach: 3,7-dimethyloctan-1-ol, 2-
methylundecanal,  4-methylnonanoic  acid,  3-methylbutyl  hexanoate,  3-methylbutyl dodecanoate, 3-
methylbutyl octanoate, and 3-methylbutyl 3-methylbutyrate. For these Cramer Class I compounds the 
threshold of toxicological concern (TTC) approach was adopted to derive the maximum safe feed 
concentration. The calculated safe use level for  these compounds is 1.5 mg/kg complete feed for 
cattle, salmonids and non food producing animals and 1 mg/kg complete feed for pigs and poultry. Chemical group 2 (CG 2) for all animal species 
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3.1.1.  Conclusions on the safety for target species  
The FEEDAP Panel concludes that the use of the following compounds is safe:  
  2-methylpropionic acid, isopentyl acetate, 3-methylbutyl butyrate and 2-methylbutyl acetate 
at  the  proposed  use level of 25 mg/kg  complete feed  for cattle, salmonids and non food 
producing animals (with no margin of safety) and at 5 mg/kg complete feed for pigs and 
poultry (with a margin of safety between 1.6 and 3.4) 
  2-methylpropan-1-ol, isopentanol, 2-ethylhexan-1-ol, 2-methylpropanal, 3-methylbutanal, 2-
methylbutyraldehyde,  3-methylbutyric  acid,  2-methylvaleric  acid,  2-ethylbutyric  acid,  2-
methylbutyric acid, 2-methylheptanoic acid, 4-methyloctanoic acid, isobutyl acetate, isobutyl 
butyrate,  3-methylbutyl  propionate,  3-methylbutyl  formate,  glyceryl  tributyrate,  isobutyl 
isobutyrate,  isopentyl  isobutyrate,  isobutyl  isovalerate,  isopentyl  2-methylbutyrate,  2-
methylbutyl  isovalerate  and  2-methylbutyl  butyrate  at  the  proposed  use  level  of  5  mg/kg 
complete feed for all animal species (with a margin of safety between 1.6 and 6) 
  3,7-dimethyloctan-1-ol, 2-methylundecanal, 4-methylnonanoic acid, 3-methylbutyl hexanoate, 
3-methylbutyl dodecanoate, 3-methylbutyl octanoate and 3-methylbutyl 3-methylbutyrate are 
safe at a maximum of 1.5 mg/kg complete feed for cattle, salmonids and non food producing 
animals and of 1 mg/kg complete feed for pigs and poultry. The absence of a margin of safety 
would  not  allow  the  simultaneous  administration  in feed and water for drinking  of these 
substances.  
The  total  dose  from  all  sources  should  not  exceed  that  obtained  when  given  in  feed  alone. 
Consequently the concentrations used when substances are administered in water for drinking should 
be proportionally reduced. The exact ratio for inclusion when used in both feed and water for drinking 
is beyond the scope of data available to the FEEDAP Panel. 
3.2.  Safety for the consumer 
The safety for the consumer of all 34 compounds used as food flavours has already been assessed by 
JECFA (1997, 1999, 2002 and 2004) and/or EFSA (2008a, 2009 and 2010a). An acceptable daily 
intake (ADI) value has been set by JECFA for three substances: 0.5 mg/kg bw for 2-ethylhexan-1-ol 
(JECFA, 1993), and a group ADI of 3 mg/kg bw for isopentyl acetate and 3-methylbutyl butyrate 
(JECFA, 1997). All 34 compounds are currently authorised as food additives without limitations. 
As the intake of all 34 compounds by target animals exceeds that of humans resulting from use in 
food by one to three orders of magnitude, the metabolic fate and potential transfer of significant 
amounts of residues in edible tissues and products has to be considered.  
The  biotransformation  of  esters  of  branched-chain  alcohols  and  linear  aliphatic  acids  has  been 
described  by  JECFA  (JECFA,  1999).  The  potential  metabolic  reactions  involved  in  the 
biotransformation of short and medium-length linear or branched aliphatic alcohols, aldehydes, esters 
of linear carboxylic acids, and linear or branched chain-carboxylic acids are (EFSA, 2008b, 2010b 
and 2011): (i) ester hydrolysis, via carboxylesterases found in most tissues throughout the body, the 
most important of which are the beta-esterases (Heymann, 1980; Anders, 1989); (ii) oxidation of 
alcohols and aldehydes to acids, by high capacity NAD+/NADP-dependent enzymes (Feron et al., 
1991;  Parkinson,  1996;  Voet  and  Voet,  1990);  (iii)  reduction  of  aldehydes  to  alcohols;  (iv) 
conjugation with glucuronide or sulphate is a minor pathway accounting for up to 10 % of the dose 
for linear aliphatic alcohols with a chain of about 6 to 8 carbon atoms and even less for linear alcohols 
with shorter length; (v) beta-oxidation of linear carboxylic acids is a major route which produces 
acetyl coenzyme A. As a result of sequential removal of two-carbon units from carboxylic acid; (vi) 
beta-oxidation of branched-chain carboxylic acids (< 6 C atoms), mainly in the longer chain, followed Chemical group 2 (CG 2) for all animal species 
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by  cleavage  to  yield  short-chain  linear  fragments  that  are  metabolised  via  the  normal  pathways; 
cleaved acids with a methyl substituent can be metabolised to carbon dioxide via alpha- and/or beta-
oxidation); (vii) omega-oxidation of carboxylic acids (medium- and long-chain fatty acids), occurring 
when capacity for beta-oxidation is exceeded; (viii) if beta-oxidation is blocked by the presence of 
ethyl  or  propyl  side  chains,  omega  oxidation  followed  by  conjugation  are  the  major  metabolic 
pathways. 
Carboxylesterase activity also plays a significant role in detoxification processes in fish (Di Giulio 
and Hinton 2008; Tocher, 2003) as well as in birds (Beasley, 1999). The occurrence of beta-oxidation 
has  been  reported  in  fish  (Crockett  and  Sidell  1993)  and  beta-oxidation  and  conjugation  with 
glucuronic  acid  has  been  documented  in  birds  (Pan  and  Fouts  1978;  Sanz,  2000).  Therefore  in 
addition to mammals, fish and birds can also be assumed to have the ability to safely metabolise and 
excrete the flavouring substances from CG 2.  
3.2.1.  Conclusions on the safety for the consumer  
Branched-chain primary aliphatic alcohols, aldehydes, acids, acetals and esters with esters containing 
branched-chain alcohols and acetals containing branched-chain aldehydes are rapidly converted to 
innocuous substances. Mammals, birds and fish share a similar metabolic capacity to handle these 
compounds. Consequently, no safety concern would arise for the consumer from the use of  these 
compounds up to the highest safe level in feeds.  
3.3.  Safety for the user  
No experimental data on the safety for the user was provided. In the material safety data sheets
13 
hazards  for skin and eye contact and respiratory exposure are recognised for  25  out  of the  34 
compounds. Fourteen compounds are classified as irritating to eyes and/or skin. 2-Ethylhexan-1-ol, 2-
methylpropionic  acid,  3 -methylbutyric  acid,  2 -ethylbutyric  acid  and  2 -methylbutyric  acid  are 
considered  harmful  in  contact  with  skin ,  4-methylnonanoic  acid  may  cause  skin  sensitisation. 
Repeated exposure to isopentanol, isobutyl acetate, isopentyl acetate and 2-methylbutyl acetate may 
cause skin dryness or cracking. For three compounds (2-methylpropan-1-ol, 2-ethylhexan-1-ol and 2-
methylheptanoic  acid)  the  risk  of  serious  damage  to  eyes  is  reported.  Eleven  compounds  (2-
methylpropan-1-ol,  isopentanol,  3,7-dimethyloctan-1-ol,  2-ethylhexan-1-ol,  2-methylpropanal,  2-
methylheptanoic  acid,  3-methylbutyl  butyrate,  3-methylbutyl  octanoate,  3-methylbutyl  formate, 
isobutyl isobutyrate and 3-methylbutyl 3-methylbutyrate) are identified as ‘irritating to the respiratory 
system’, and isopentanol is also considered harmful by inhalation. For the remaining substances, no 
hazards are identified, probably because the substances have not yet been tested.  
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract, and as skin sensitizers. 
3.4.  Safety for the environment  
The compounds considered to be safe for the target species are extensively metabolised by the target 
species and excreted as innocuous metabolites and carbon dioxide. Therefore no environmental risk is 
foreseen. 
4.  Efficacy 
Since all 34 compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food no further demonstration of efficacy is necessary. 
                                                       
13   Technical dossier/Section II/Annex II.3. Chemical group 2 (CG 2) for all animal species 
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CONCLUSIONS  
The FEEDAP Panel concludes that the use of the following compounds is safe:  
  2-methylpropionic acid, isopentyl acetate, 3-methylbutyl butyrate and 2-methylbutyl acetate 
at  the  proposed  use level of 25 mg/kg complete feed  for cattle, salmonids and non food 
producing animals (with no margin of safety) and at 5 mg/kg complete feed for pigs and 
poultry (with a margin of safety between 1.6 and 3.4)  
  2-methylpropan-1-ol, isopentanol, 2-ethylhexan-1-ol, 2-methylpropanal, 3-methylbutanal, 2-
methylbutyraldehyde,  3-methylbutyric  acid,  2-methylvaleric  acid,  2-ethylbutyrric  acid,  2-
methylbutyric acid, 2-methylheptanoic acid, 4-methyloctanoic acid, isobutyl acetate, isobutyl 
butyrate,  3-methylbutyl  propionate,  3-methylbutyl  formate,  glyceryl  tributyrate,  isobutyl 
isobutyrate,  isopentyl  isobutyrate,  isobutyl  isovalerate,  isopentyl  2-methylbutyrate,  2-
methylbutyl  isovalerate  and  2-methylbutyl  butyrate  at  the  proposed  use  level  of  5  mg/kg 
complete feed for all animal species (with a margin of safety between 1.6 and 6) 
  3,7-dimethyloctan-1-ol, 2-methylundecanal, 4-methylnonanoic acid, 3-methylbutyl hexanoate, 
3-methylbutyl dodecanoate, 3-methylbutyl octanoate and 3-methylbutyl 3-methylbutyrate at a 
maximum of 1.5 mg/kg complete feed for cattle, salmonids and non food-producing animals 
and of 1.0 mg/kg complete feed for pigs and poultry.  
No safety concern would arise for the consumer from the use of compounds belonging to CG 2 up to 
the highest safe level in feedingstuffs for all animal species.  
The FEEDAP Panel considers it prudent to treat all compounds under assessment as irritants to skin, 
eyes and respiratory tract, and as skin sensitizers. 
The compounds considered to be safe for the target species are extensively metabolised by the target 
species and excreted as innocuous metabolites and carbon dioxide. Therefore no environmental risk is 
foreseen. 
Since all 34 compounds are used in food as flavourings, and their function in feed is essentially the 
same as that in food, no further demonstration of efficacy is necessary. 
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4.  Evaluation  report  of  the  European  Union  Reference  Laboratory  for  Feed  Additives  on  the 
methods(s) of analysis for Chemically Defined Flavourings – Group 02 (CDG02 Branched-chain 
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APPENDICES 
APPENDIX A  
Executive Summary of the Evaluation Report of the European Union Reference Laboratory for 
Feed Additives on the Method(s) of Analysis for Chemically Defined Flavourings – Group 02 
(CDG02,  Branched-chain primary aliphatic alcohols/aldehydes/acids, acetals and esters with 
esters containing branched-chain alcohols and acetals containing branched-chain aldehydes)
14 
The  Chemically  Defined  Flavourings  -  Group  02  (CDG02,  Branched-chain  primary  aliphatic 
alcohols/aldehydes/acids,  acetals  and  esters  with  esters  containing  branched-chain  alcohols  and 
acetals containing branched-chain aldehydes), in this application comprises 34 substances, for which 
authorisation as feed additives is sought under the category "sensory additives", functional group 2(b) 
"flavouring compounds", according to the classification system of Annex I of Regulation (EC) No 
1831/2003. 
In the current application submitted according to Article 4(1) and Article 10 (2) of Regulation (EC) 
No 1831/2003, the authorisation for all species is requested. The flavouring compounds of interest 
have a purity ranging from 90% to 99%.  
Mixtures of flavouring compounds are intended to be incorporated only into feedingstuffs or drinking 
water.  The  Applicant  suggested  no  minimum  or  maximum  levels  for  the  different  flavouring 
compounds in feedingstuffs.  
For  the  identification  of  volatile  chemically  defined  flavouring  compounds  CDG02  in  the  feed 
additive, the Applicant submitted a qualitative multi-analyte gas-chromatography mass-spectrometry 
(GC-MS) method, using Retention Time Locking (RTL), which allows a close match of retention 
times on GC-MS. By making an adjustment to the inlet pressure, the retention times can be closely 
matched to those of a reference chromatogram. It is then possible to screen samples for the presence 
of target compounds using a mass spectral database of RTL spectra. The Applicant maintained two 
FLAVOR2 databases/libraries (for retention times and for MS spectra) containing data for more than 
409 flavouring compounds. These libraries were provided to the EURL. The Applicant provided the 
typical chromatogram for the CDG02 of interest.  
In order to demonstrate the transferability of the proposed analytical method (relevant for the method 
verification), the Applicant prepared a model mixture of flavouring compounds on a solid carrier to be 
identified by two independent expert laboratories. This mixture contained twenty chemically defined 
flavourings  belonging  to  twenty  different  chemical  groups  to  represent  the  whole  spectrum  of 
compounds in use as feed flavourings with respect to their volatility and polarity. Both laboratories 
properly  identified  all  the  flavouring  compounds in all the formulations. Since the substances of 
CDG02  are  within  the  volatility  and  polarity  range  of  the  model  mixture  tested,  the  Applicant 
concluded that the proposed analytical method is suitable to determine qualitatively the presence of 
the substances from CDG02 in the mixture of flavouring compounds. 
Based on the satisfactory experimental evidence provided, the EURL recommends for official control 
for  the  qualitative  identification  in  the  feed  additive  of  the  individual  (or  mixture of)  flavouring 
compounds of interest (*) the GC-MS-RTL (Agilent specific) method submitted by the Applicant.  
As  no  experimental  data  were  provided  by  the  Applicant  for  the  identification  of  the  active 
substance(s)  in  feedingstuffs  and  water,  no  methods  could  be  evaluated.  Therefore  the  EURL  is 
                                                       
14   The full report is available on the EURL website http://irmm.jrc.ec.europa.eu/SiteCollectionDocuments/FinRep-FAD-
2010-0013.pdf Chemical group 2 (CG 2) for all animal species 
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unable to recommend a method for the official control to identify the active substance(s) of interest 
(*) in feedingstuffs or water.  
Further testing or validation of the methods to be performed through the consortium of National 
Reference Laboratories as specified by article 10 (Commission Regulation (EC) No 378/2005) is not 
considered necessary. 
(*)Full list provided in the EURL evaluation report available from the EURL website. Chemical group 2 (CG 2) for all animal species 
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APPENDIX B  
Table B.1:  NOAELs (mg/kg bw per day) used to derive the estimated safe feed concentration for the 
target species  
Flavouring  NOAEL 
mg/kg bw/day 
Reference  Study description, substance tested, end 
points 
2-Methylpropan-1-ol 
(02.001) 
> 1450  Schilling et al., 
1997 
90-day study (0, 80, 340, 1450 mg/kg bw per 
day), rat, drinking water; no effects on 
mortality, body weight, organ weight, 
hematological parameters, gross pathology 
and histopathology 
Isopentanol (02.003)  340  Schilling et al., 
1997 
90-day study (0, 80, 340, 1250 mg/kg bw per 
day), rat, drinking water; marginal increase in 
the red blood count, slight decrease in the 
mean corpuscular volume and the mean 
corpuscular haemoglobin at the highest dose 
tested (1250 mg/kg bw per day) in male rats 
  > 1000  Carpanini et al., 
1973 
17-week study (0, 150, 500, 1000 mg/kg bw 
per day), rat, gavage; no effects on 
hematology, serum analyses, urinary cell 
count, renal concentration test, organ weight 
2-Ethylhexan-1-ol 
(02.082) 
50 
 
Astill et al., 
1996a 
2-year study (0, 50, 150, 500 mg/kg bw per 
day), rat, gavage; (or 1, 50, 200, 750 mg/kg 
bw per day) mice, gavage. Reduced weight 
gain and increased organ weight in rats fed a 
dose of 150 mg/kg bw per day.  
  125 
 
Astill et al., 
1996b 
90-day study (0, 25, 125, 250, 500 mg/kg bw 
per day), rat and mice, gavage. The no-effect 
level for target organ effects in rat was 125 
mg/kg bw per day 
3-Methylbutyric acid 
(08.008) 
> 2500  Amoore et al., 
1978 
90-day study, single dose (5 % equivalent to 
2500 mg/kg bw per day), rat, diet; no effects 
on  feed  intake,  body  and  organ  weight, 
histological, urine and blood parameter 
2-Ethylbutyric acid  
(08.045) 
> 300  Amoore et al., 
1978 
90-day study, single dose (0.6 % equivalent 
to 300 mg/kg bw per day), rat, diet; no effects 
on  feed  intake,  body  and  organ  weight, 
histological, urine and blood parameter  
  10  SIAM 23, 2006 
(2-ethylbutyric 
acid) 
Reproduction study (0,10, 50 250 mg/kg bw 
per day), rat, gavage; decrease in white blood 
cell count at 50 mg/kg bw per day in males 
only 
3-Methylbutyl 3-
methylbutyrate (09.463) 
> 219  Damske et al, 
1980, 
unpublished 
90-day study (21.9, 69.2, 219 mg/kg bw per 
day), rat, diet; no effects on body weight, feed 
intake, urine and haematological parameters, 
organ  weight,  gross  pathology  and 
histopathology 
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